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[57] ABSTRACT

A dental opaquing composition comprising (a) at least
one polymerizable ester selected from esters of acrylic
acld and methacrylic acid; (b) a photopolymerization
catalyst; and (c) 30 to 90 percent by weight, based on
the weight of saild composition, of a pigment mixture
consisting essentially of 50 to 66.6% by weight zirco-
nium dioxide and 33.33 to 50% by weight of titanium
dioxide. The present composition is useful in the making
of metal-based crowns and bridges and to coat natural
and false teeth.

20 Claims, No Drawings
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DENTAL COMPOSITION CONTAINING
PIGMENT AND METHODS OF USING THE SAME

‘The present invention relates to a dental opaquing 5
composition containing at ieast one polymerizable ester

including acrylic acid esters and methacrylic acid esters
and a pigment. The dental composition 1s useful for
opaquing a metal surface for crown and bridge prosthe-
sis veneered with plastic maternal. 10

BACKGROUND OF THE INVENTION

In the manufacture of artificial dental crowns and
bridges from plastic-faced metals, the metal framework
is covered by a non-transparent, opaque material to 15
keep the metal substrate from influencing the color of
the plastic facing and to improve the bonding between
the plastic facing and the metal. Such coatings are gen-
erally referred to in the art as opaque base masses.

U.S. Pat. No. 3,470,615 discloses a material adapted 20

for this purpose which is produced from titanium diox-
ide, barium sulfate, aluminum oxide and polymer, dis-
solved in polyglycol dimethacrylate. The resulting resin
is coated on the metal substrate and then hardened by
heating for 2 to 20 minutes. 25

A synthetic resin mixture containing a copolymer of
acrylonitrile and methyl methacrylate, pigment and an
organic solvent (e.g. nitroparaffin and halogenated hy-
drocarbons) 1s disclosed in GB No. 1,418,004. The resin
mixture provides an opaque layer on the substrate (e.g. 30
metal crown) and is coated thereon by dissolving the
copolymer 1n a solvent (e.g. nitromethane), dispersing
the pigment in the solution, applying the solution to the
substrate and permitting the organic solvent to evapo-
rate. The pigments disclosed in the reference include 35
silica, titanium dioxide, zinc oxide, iron oxide, barium
sulfate, and mixtures thereof.

The prior art compositions are disadvantageous be-
cause they take a relatively long time to harden and/or
require the use of organic solvents which must be re- 40
moved after coating.

It 1s therefore an object of the present invention to
provide a pigment-containing dental opaquing composi-
tion which does not require the use of organic solvents.

It 1s a further object of the present invention to pro- 45
vide a pigment-containing dental opaquing composition
which rapidy hardens on a substrate such as a metal
Crown. -

SUMMARY OF THE INVENTION

The present invention is directed to a dental opaquing
composition which comprises at least one polymeriz-
able ester including acrylic acid esters and methacrylic
acid esters. The composition further includes a photo-
polymerization catalyst and a pigment comprising at 55
least one compound selected from zirconium dioxide
and tungsten trioxide.

The polymerizable esters which may be used in the
present invention include all esters formed from acrylic
acld and methacrylic acid by reaction of one of the 60
abovementioned acids with a mono or polyhydroxyl
compound and known in the dental field as components
of dental resin material. Particularly preferred esters
include the reaction product of methacrylic acid and a
dihydroxy compound. Other preferred esters include 65
urethane acrylates and urethane methacrylates and mix-
tures thereof. The urethane esters are reaction products
of an organic diisocyanate and a hydroxyalkyl acrylate
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or methacrylate which are disclosed, for example, in
U.S. Pat. No. 3,825,518 incorporated herein by refer-
ence.

The photopolymerization catalysts comprise a mis-
ture of a photosensitizer and a reducing agent. The
photosensitizer is preferably a ketone or a diketone and

the reducing agent is preferably an amine as described
in U.S. Pat. No. 4,071,424 incorporated herein by refer-
ence. The most preferred polymerization catalyst is
camphor quinone as the photosensitizer and p-dime-
thylaminoethyl benzoate as the reducing agent.

The preferred amount of the pigment is in the range
of from 30 to 90% by weight based on the total weight
of the composition. The pigment may also include tita-
nium dioxide which is present in an amount sufficient to
replace up to 50% by weight of the amount of zirco-
nium dioxide and/or tungsten trioxide.

The dental opaquing composition of the present in-
vention is applied in a suitabie manner (e.g. coating) to
the metal substrate such as a metal crown to thereby
form a layer. The layer is hardened by irradiation with

visible light or with ultraviolet light. The resulting

hardened layer provides excellent coverage of the metal
substrate. The hardened layer provides sufficient cover-

age so that the metal is not visible and thus cannot influ-
ence the color of the plastic facing. The hardened layer
binds tightly to the substrate and promotes adhesion
between metal substrate and plastic facing.

The dental opaquing composition in accordance with
the present invention which may include colored pig-
ments ts adapted not only for covering metal substrates
for producing plastic-coated dental crowns and bridges,
but may also be applied to other substrates such as natu-
ral teeth and false teeth originally composed of porce-
lain clad metal. The present composition therefore may
be used to eliminate discolored natural teeth and to
repair damaged false teeth.

The following examples are provided to illustrate
embodiments of the invention and their behavior in
polymerization when irradiated and not intended to
limit the invention as set forth in the claims attended
hereto.

Example 1

25% by weight of an aliphatic urethane dimethacry-
late (sold under the trademark Plex 6661 manufactured
by the Rohm Company, Darmstadt, Fed. Rep. Ger-
many);

24% by weight of butandiol dimethacrylate;

19 by weight of camphor quinone;

0.5% by weight of p-dimethylaminoethyl benzoate; and
49.5% by weight of zirconitum dioxide

were mixed together. The mixture thus obtained was
placed in a tube composed of Delrin ®), a polyacetal
plastic, having an interior diameter of about 6 mm and
a height of about 3 mm, and then irradiated for about 2
minutes by a tungsien-halogen lamp sold under the
trademark TRANSLUX manufactured by Kulzer &
Co. GmbH to form a polymerized material. Unpolym-
erized material was then removed. The resulting hard-
ened layer had a thickness of 0.9 mm.

Example 2

25% by weight of an aliphatic urethane dimethacry-
late (sold under the trademark Plex 6661 by the Rohm
Company, Darmstadt, Fed. Rep. Germany);

24% by weight of butandiol dimethacrylate;
1% by weight of camphor quinone;



4,563,153

3

0.5% by weight of p-dimethylaminoethyl benzoate;
49.5% by weight of tungsten trioxide

were mixed together. The resulting mixture was treated
in the same manner as Example 1 to provide a hardened
layer having a thickness of 0.8% mm.

Example 3

12.2% by weight of an aliphatic ﬁrethane dimethac-

rylate (sold under the trademark Plex 6661 by the Rohm
Company, Darmstadt, Fed. Rep. Germany)!

11.5% by weight of butandiol dimethacrylate;

0.8% by weight of camphor quinone;

0.5% by wetght of p-dimethylaminoethyl benzoate;
50% by weight of zirconium dioxide, and

25% by weight of titamium dioxide

were mixed together. The resulting mixture was treated
in the same manner as Example 1 to provide a hardened
layer having a thickness of 0.5 mm.

Example 4

24.5% by weight of an aliphatic urethane dimethac-
rylate (sold under the trademark Plex 6661 by the Rohm
Company, Darmstadt Fed. Rep. Germany);

24% by weight of butandiol dimethacrylate;

1% by weight of camphor quinone;

0.5% by weight of p-dimethylaminoethyl benzoate;
25% by weight of zirconium dioxide, and

25% by weight of titanium dioxide

were mixed together. The resulting mixture was treated
in the same manner as Example 1 to provide a hardened
layer having a thickness of 0.4 mm.

Pigments used in the examples:
zirconiumn dioxide fine anhydrous powder supplied by

Merck, Darmstadt
tungsten trioxide fine anhydrous powder supplied by

Merck, Darmstadt
titanium dioxide Kronos ®C1 220 supplied by Kronos

Titan-GmbH, Leverkusen

As said before the preferred amount of the pigment is
in the range of 30 to 90% by weight based on the total
weight of the composition. The more preferred amount
is in the range of about 45 to 75% by weight.

‘The photosensitizer is preferably present in an
amount of 0,1% by weight to 5% by weight, most pref-
erably from 0,5 to 2% by weight. The reducing agent is
present preferably m an amount of 0,1 to 5% by weight,
most preferably between 0,5 to 3% by weight.

The technique for producing a crown or bridge pros-
thests veneered with a methacrylate resin crown and
bridge matenial 1s first to paint one of the aforemen-
tioned paste-like dental opaquing compositions over the
metal substrate of the crown or bridge prosthesis. When
sufficient opaquing composition has been applied so as
to mask the metal substrate, the layer of opaquing com-
position 1s then permitted to harden (to polymerize) by
irradiation with visible light or with ultraviolet light,
using for example the tungsten-halogen lamp sold under
the trademark TRANSLUX manufactured by Kulzer &
Co. GmbH. Then the methacrylate resin crown and
bridge material is applied to the opaqued surface of the
metal substrate to produce a plastic faced crown or
bridge prosthesis in known manner.

What 1s claimed 1s:

1. A dental opaquing composition comprising
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(a) at least one polymerizable ester selected from

esters of acrylic acid and methacrylic acid;

(b) a photopolymerization catalyst; and |

(c) 30 to 90 percent by weight, based on the weight of

said composition, of a pigment mixture consisting
essentially of 50 to 66.67% by weight zirconium
dioxide and 33.33 to 50% by weight titanium diox-
ide.

2. The dental composition of claim 1, wherein at least
one of said polymerizable esters is the reaction product
of one of said acids and a mono or polyhydroxy com-
pound.

3. The dental composition of claim 1, wherein said
pigment mixture is present in an amount of 45 to 75
percent by weight of said composition.

4. The dental composition of claim 3, wherein the
ratio of zirconium dioxide to titanium dioxide is 2:1.

S. The dental composition of claim 3, wherein the
ratio of zirconium dioxide to titanium dioxide 1s 1:1.

6. The dental composition of claim 5, wherein zirco-
nium dioxide and titanium dioxide are each present in an
amount of 25% by weight.

7. The dental composition of claim 1, wherein the
photopolymerization catalyst comprises a ketone or
diketone and an amine.

8. The dental composition of claim 7, wherein said
diketone is camphor quinone. |

9. The dental composttion of claim 8, wherein said
amine i1s p-dimethylaminoethyl benzoate.

10. The dental composition of claim 1, wherein said
acrylate or a urethane ester is a urethane methacrylate.

11. The dental composition of claim 1, wherein said
ester 1s an aliphatic urethane methacrylate ester.

12. The dental composition of claim 2, wherein said
methacrylic acid ester is a urethane methacryilate.

13. A dental composition of claim 1 comprising an
aliphatic urethane dimethacrylate, butandiol dimethac-
rylate, camphor quinone, and p-dimethylaminoethyl
benzoate.

14. The dental composition of claim 13, wherein tita-
nium dioxide and zirconium dioxide are each in an
amount of 25% by weight.

15. The dental composition of claim 13, wherein zir-
conium dioxide i1s present in an amount of 50% by
weight and titanium dioxide is present in an amount of
25% by weight.

16. A method of opaquing the metal substrate for
crown and bridge prosthesis, comprising applying to
the metal substrate the dental opaquing composition of
Claim 1 and irradiating said substrate with visible or
ultraviolet light.

17. The dental composition of claim 7, wherein said
ketone or diketone is present in an amount of from 0.1 to
5% by weight and said amine 1s present in an amount of
from 0.1 to 5% by weight.

18. The dental composition of claim 17, wherein said
ketone or diketone 1s present in an amount of from 0.5 to
2% by weight and said amine is present in an amount of
from 0.5 to 3% by weight.

19. The dental composition of claim 1, wherein the
ratio of zirconium dioxide to titanium dioxide is 2:1.

20. The dental composition of claim 1, wherein the

ratio of zirconium dioxide to titanium dioxide 1s 1:1.
* % i x | ¥
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